Analysis of interaction between chaperonin GroEL and its substrate using fluorescence correlation spectroscopy.
Fluorescence correlation spectroscopy (FCS) provides information about translational diffusion properties of fluorescent molecules in tiny detection volume and allows the analysis of binding processes of biomolecules in homogeneous solution. In this study, FCS was used to measure equilibrium binding constants of disulfide-reduced apo-alpha-lactalbumin (rLA), denatured pepsin, and apo-cytochrome c (apo-cyt c) bound by chaperonin GroEL at different salt concentrations. The results indicate that apo-cyt-c has a much stronger affinity to GroEL than denatured pepsin and rLA have. Titration experiments of GroEL to each substrate with various concentrations of four kinds of salts (K+, Na+, Ca2+, and Mg2+) show that the binding constant of denatured pepsin and rLA to GroEL depends on the salt concentration. The dependence of denatured pepsin binding to GroEL on salt concentration is much stronger than that of rLA. However, the interaction of positively charged apo-cyt c with GroEL is not affected by the salt concentration. Furthermore, the divalent cation promotes the binding of GroEL to denatured pepsin and rLA more strongly than does the monovalent cation.